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nTV^/c:^^ ^^ni;^./N'^x'J •>A^H:^li^:}x/c*lflm^'^^ (Int. J. Syst 
. Bacteriol., 41. 255(1981)) t n 'j ^/s"^ x V <i:#^#tc)a^t>&r 
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^''HiV-^iJ'f-U A • T-V >'^ '; ^ A 

^ixtf/s'^T^i; "^A • 9^ by'r-y^^A 

T'WHVs-^ -r >; A . n-b-^A 

7> tf/s'^ X A • -9- >y * o i; -f ^ :^ A 

ruf/^^'T^'; A • i; X 

rj V ^-^-^'^ f- A • T T'Jr'^T-^^ 

ri^ t:0^'^^ X A • -fe 'J ^ A 

^ ^'uys^^x'; -^A . T>^-T7 'f -7;^ 
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rr i; ^./^^ xV'^A • T-thTvK7^^A ATCC13870 
3 ;t-/^"i5' X A • T-t h ^ ^ :^ a ATCC15806 
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3 >; T-'J-^A-T^W^^yV-r^r^/A ATCC21511 

3 >; -r A . ATCC15991 

m; ^./s-^x V A • ^ ^ A ATCC13020, ATCC13032, ATCC13060 

3 7=- 1; ^ . i; a ATCC15990 

n >; iJ' T- V -^7 A . y ^ -fe 3 - ^ ATCC17965 

3 «; ;T-^yN'i^ X A • -^--^T ^ y AJ12340(FERM BP-1539) 

3 i; ^./s-^xV A -/N-^^'jy^ ATCC13868 

r 1/ \£y^^ r- A • T-V * ^ A ATCC14020 

-^A . "7 A ATCC13826. ATCC14067, AJ 12418 (FERM BP-220 

5) 

/s-^ f- 'J-^A • ^>-7U:^-7^^A ATCC14068 
yu\£y^^ xV-^A . Vyr-^y^-U ATCC13869 
7' P ^ X U A . n -If >^ A ATCC13825 
ru\£j^^-f U-^A •-9->y:^;ni;7"^:^?A ATCC14066 
yix^/ ^- ^ X 'j A • ^^y^^ ^) 7. ATCC19240 
3 i; T- >; A • T T^~^->>5. ATCC6871, ATCC6872 

rve/^iJ^xV "^.A • T;^^^'A ATCC15111 
A • -b U ^ A ATCC15112 
^ i^n/Si^x'j -^A • T>'-t-T7'f "7 7s ATCC15354 
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lem^ttTv^^o tfc. AJ12340^{±> 1987^10^ 27 Bfd-ttT'MMH^XIIi^ 

^K-fe^^-) ( =r 305-5466 B:$:S^«1^o< (frfrmiTg l#Afel 't'^^ 
6) IIFERM BP-15390^it#-^-er:5^^;^ h^l^t3*o%^T^it^nrv^^o 

tfz^ Aji24i8*5^(i. 1989^1 B 5 Bii^ifx-Mmmm^Jim^mm^^x^xm 
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•/Ulf/N'^xO -^A • -7 9/^^^12210 (PERM P-8123) #^BS61-202694<2r##BS 
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#tf^§mtcSp^T30rtr30^t /^{i60^SlS$-<i:/^m, ll-»iJSO. 5% i: i d 

^<^1ilk. 0iJx.(^^lfilVtT;i^r^ >^1irjtl^^4^ LTProtein Assay (Bio-Rad) 
^fflv^r^M-t^T^t^ct^/^o mr. ^ >^^°^Klmg^fcl9 0GLSfS^4=^. ru/mgj 
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tc, ir;^n-;^30g. KH2PO4 1.5g. MgS04-7H20 0.4g. FeS04-7H20 O.Olg. VBr 
HCii00;ug. \£^^y i^a.myK^mmoom- i.5g> GD-113 0.02ml 

^m:^lUZ^t^1^m (NaOH-epH6.8lCp^$tLTV>^) 20ml ^ 500ml 0:KP 7 ^ ;^ 
3tC?il9^A^. llSr-eiO^^^rt- h ^ lx-rMmt/ifl:H^ffi^^^mL. 31.5 
115rpm^rTL^<^9^«i-'i>o H^^^tCriWI-'^ HU t^^««:*?-T L. ^« 

m^mmzi%mi-^o ^mwL^^^mM't'^^mKxmi^^^mL. Tris-HcupHs.o 
) loomM-e^^m. m'^mm L^mnmi^^moogxis^mm^L^^mir^ ^t^z 
j;:^mi:Lm.mmmimm-r^o mMmmiimm-t^m.mtx7K±izio<o 
[0021] 
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[0 0 2 2] 

LS5^T-^/j^)<7)GLSrS-t475Mg:TLfci#'g->^^^";^»^m^-r^o 1^. R&TJ ^ 
LT(i. ^?^J£{^VmV^'^T'; -i^A • -77^^^ ATCC14067;&-'^lff?n 
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[0 0 2 3] 

m. lU/mgJ^T^ *f $ L < {±0. 02U/mgmT> J: 0 i L < {iO. OlU/mgmT t^il'fl: 

o 

[0 0 2 4] 

, 'J y tr-^AJl^MOGLS^n- K1-'i)itfeiF(Biochim Biophys Acta. 1999 Mar 
19;1444(3) :451-6) tnmi^<^$>h^i^^:^^^^-t h Z. t ^Mffi Lfzo ^OMM 

- ^ ffl T . n •; ^-^ MlfflM^O^fe'^DNA ilM ^ 1" ;S (PGR : po lymerase ch 
ain reaction; White, T.J. et al., Trends Genet. 5, 185 (1989)#flB) ],zX 

w^mzLx's^^fin^o Lxmntfzy^i-^^^^^y'v • y^/^A 

ATCCJ4067»<7)GLS«f^T-*@e^iJ#-^ UC, 'e<7) T ^ / ^Bfi^iJ ^SS^iJ^-^ 2 il^i" 

o 

[0 0 2 5] 

H. Saito and K.Miura, Biochem.B iophys. Acta, 72, 619 (1963). ^tJX^H 

mm. B^^mn^^m. 9 7-9 sm. ^mt. 1 9 9 2^mm) ^t;«t on 

[0 0 2 6] 

#ttfc{±N->^;V'-N*-^ hn-N-^ hnviXT-v^:^ (NTG) ^ L < fiS:?! 

^^(^a^^MMiiffl f> tiT ^ ^M^J J; o r ^zjLS GLS^^i^T&^f&T l 
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it. m^mmomz. GLs^n-K-raitf^?- (gu) (Du^mm^x^L. iE# 

A-e=iij^.M*fflffi=&ff^K$EmL. ^^Mglsi:^fe^±<7)gist<7)rBl-eamx.^.^ 
i^-^;2>^fcHcfc 19. ^'fe#:±Ogls=^^:^1-^ii:;6^'T'§^o ^Oi^^ffilWI 

(0 0 2 71 

GLSrS14co§§fl:{i. gls3lf5T-<7)7'n^>- ^ -^O^aMSpSB^O^m^'^ ^ 
fiJ^II-'^Cl^tC j:oT^>iisK^tL^ (#^2 0 00-818935) o tfz. ^ 

[0 0 2 8] 

^^i-T-:;f7-itf5T-i:^}f ALxamx-DNA^ilML. -lOM^^^DN A-e 
3 ^-^Mlfflm^ff^StemL. SJKS^141t^*e*«tg t=^v>fiJK-eff^KlEm* 

^fe#D N A t fifzfmmk^i)m huho 

10 0 2 9] 

K-1 2 tcov^T^^^nTV^.!, J:^ ^> $#®lfflia*m'fb:^? v •> A "CMS L 
TDNAOiiii14^li-t-;^'^ (Mandel,M.and Higa.A., J. Mol. Biol., 53, 159 

{im)) • xy^';;^i;ov^T^^^tLTv^;g><t9^> limm 

^(Omm.i)^h::i>}^r-> Y'b}]^^mmLXD'NA^:mX-r^-^^ ( Duncan, C.H. 
,Wilson,G.A.and Young,F.E. , Gene, 1. 153 (1977)) ^^$)^o 

)V7. ' x-y^^} WLm.Mm.Rvmm^^^^x^hfix^^^^ xo^j:. dna^# 

h<7>;|:>c.^JCLTamx.DNA=^DNA^#®tC^Ai-'2):^?£ ( Chang, S. and C 
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hoen, S. N. . Molec. Gen. Genet. . 168, 111 (1979) ;Bibb, M. J. , Ward, J. M. and Hop 
wood, 0. A., Nature, 274, 398 (1978) ;Hinnen,A. ,Hicks, J.B.and Fink,G.R. ,Proc 
. Natl. Acad. Sci. USA, 75 1929 (1978)) ^t^fflTl^^o tfz^ =i ^-Mmm 
(Ofm^Wi. «^^^°>'^^•^ i^^^h. #^¥2-207791^4:^^) llioT^^f^ 

[0 0 3 0] 

n'j :^M*ffl®OSJtS^tt-7°^^ ^ K^LTti. p48KS.<^pSFKT2 (JiJl±. WFfS 
2000-262288-^<2r##HB) . pHSC4 ("7 ^ >^>?.#lt&r?ai992^2667875-i-<&$R. # 

pfl¥5-749i-^<&##Bs) #;{>^'^tf ^tL^o ^tL'^?<7)-7'^>?>^ Kfi, =iv^^mmm 

v^o pHSC4^j*Jf-t ^^v^ t:T • 3';AJ12571(±. 1990^10^ 11 B t^ii^^H 

^«^t>^K-fe ^ - ) ( =f 305-5466 B ^^m^mW:-^ < (fflm 1 T B 1 1 

^5^^6) tl^K#-i-FERM P-11763t LT^it^tL. 1991^8^260 t^ry^ 
X PERM BP-3524(7)^K#-^-e^K^tLTV^ 

10 0 3 1] 
[0 0 3 2] 

0 1 rilf-Ogls^. ^^iS^-g|S^ (aJtiS^14«$^*e*;S.0*^^^Jl|-tt-7-;^- 
NA±tI^$tL. i^^Mgls:6^'^»5m$tL^:^'g-i:, S:*ttCiX^Mgls7&^'^fe#D 
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[0 0 3 3] 

NA±Oglsil<5T-^ffiISiamx.**2Ci-r@jg<7);f@|WItt^;tL-rv^tt{fJ:v^o ^ 
<7)J: 9 ^ffiiwittfi. §ft L< fi? 0%Jil>±. J: L< {±8 0%JiJ.±. 

L^#'i>DNAiwi±T-^)tiii\ ^mm.m^iim^^n^o rxh';>vi>h^#^ 

—m^TS^'^if. ii#<7>■^t^f:/^^^ r -if- V 3 ><^f5fev>(7)^#T^ab^ 6 0 1: 
. IXSSC, 0. l%SDS,$ftL<(±. 0. IXSSC. 0.1%SDS 

[0 0 3 4] 

^\,z{t. Gsfs-t4^i^<. u.n\zG[^m'&.m'k<u^:z.ti)mw:Xh^tifmnm 

[0 0 3 5] 

mx.immm4izum\<zLfzxoi<z^ cist^i^^r^mwxii. ^(DGism^m 

2003-3056308 
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[0 0 3 61 

V ^-mmm(7)m.mmWL^. ^^V*->'^-HCl(pH7.0)100mM. KCl 90iiiM. NH4C 
1 O.lmM, MnCl2 ImM. ^i^^ jJ^J^y -^V tf^Hf >miinM, NADH 0.3mM, y^7^-V 
T-*!^ Kn^^^-^-^flOU, \^)l^}f>m.^i--'^25\], ATP ImM. MSG 
h'J-^A) 10mM*-^tfV§?St^iPx.> 30t:iCi5tt^340nM(7)i®.7fcJt^'fl:^r|lJ^i-^ 
C ttCJ:oi:GS<7)R)S^^*-e§'i)o r^>^<7)SlJ^lC(i. _LfESjS?Sct OMSG 

LT. Protein Assay (Bio-Rad) ^fflv^T^i-t'2)o :*:^H^t;*3V>T{i. 

±IBSiE>^>ic-C 1 55^rBlt; 1 ^ n^;K7)NAD^^^-r;5.^m»^lUi:^^-r^. 

[0 0 3 7] 

^ rv'-;V-HCl(pH7.0)100mM(KCl %OiM^^t^mWi)xmmk 

[0 0 3 8] 
[0 0 3 9] 

. ATCC14067-e^^o GSfSI^T^^'lfS^^ tLfclg*. ^^^(DL-yjl' 
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[0 0 4 0] 
[0 0 4 1] 

[0 0 4 2] 
[0 0 4 3] 

(FEMS Microbiology Letters, 154, 81-88, 1997) <DX. -eoil^lE^iJlC^cf 

^^^7&^^-ei;^o i^(Dm^^(OGs^^- v-r^mi^^ii. mmi^^Lxmn^ti'i^ 

^ o -7' s- x V-^ A • -7 9 / A ATCC14067^<7)glnAitfST-om*BS^iJ i SE^iJ 

3 . O T ^ y ^iS^iJ * SE^iJ#-^ 4 IC^-to 
[0 0 4 4] 

GS^n- K1-^ilfeT-<!: LTti. S^;tMglnAitf5T-<7)'ftilt;. L-^';l^^ ^ >m 
6<Jlcti^:b^v>J:^;t l^L<{i^1i<^T<y^?W<7)ej^, WX. #tP 
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L< {i2>6-ib 3 0M> X^^tL<lt2^^h2 om. L 
< (i2;6-f> 1 Omx^^o 
[0 0 4 5] 

±ffi<7)J:9 ^GSt||®6<jli|sI— OiJ' ^/tiJ'K?:^^- K-t-5> DN A tT(±. 12 

3 <7)il^#-^ 8 7 4 -2 3 0 7;i-i^>=^^ia^Se?ijX{i|5lil*Se?ij5^^'bli^ 

?^-r>2)DNA|WI±7&-VN^rU ^-fXt, -eni t)>|=i|WH4:6Sf&V^DNA|W|±:6^VN^ 
6 0 "C. 1 X S S C , 0 . 1 % S D S . ^l? $ L < (i. 0 . 1 x S S C 
[0 0 4 6] 

pAM330 #^BS58-67699f-<&il#HS 
PHM1519 iff PBS58-77895-^^^#BS. 

pSFK6 #r?fl2000-262288-^^m#M 
[0 0 4 7] 

[0 0 4 8] 
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o 

pAJ655 xyi<jt7-3'JAJ11882(FERM BP-136) 
3'J*/^'^ m^h ' r fl'^^ ^ASR8201 (ATCC39135) 
pAJ1844 iyx')li7-3iMJ11883(FERM BP-137) 

3'J*A* m^U ' r^9l^hSm02 (ATCC39136) 
pAjeil iyx'JkT-n'JAJ 11884 (PERM BP-138) 
pAJ3148 3'J^>/^' m^Jh • r M^^ASR8203 (ATCC39137) 
pAJ440 A^^m-x'7*f'jXAJ11901(FERM BP-140) 
pHC4 i'^x'JtT • 3';AJ 12617 (PERM BP-3532) 
[0 0 4 9] 

mis^hfifzmm,^v^7^-j^Rt/sDSim^^xmnL. 3000 oxgr-s-c- 

[0 0 5 0] 

KGSmi^T- ^ # =r t: - "CS Ai" ^ ^ ^fe#:DNA± ^ 3 - ^^1" SB^iJ * 

mmizmmLxnmm.m^i^x y)^TOo~m^m)M±iz^=i\d-^^ir^mmtL 

- htmmx^ ^^vMi, #r?i¥2-109985^<2rfKt'^1^$;}xTv^^ J: ^ tc, 
GSilfS^^ h 9 >y^:^°V'>ir^mL-C>rn^|E^$-ii:T^'fe#:DNA_Lti#-n li- 
[0 0 5 1] 

^-^-^;&J5t:^;^7'n^-^-i: LT^^tLTv^^o ^7t. lII^&raWOO0/189 
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[0 0 5 2 1 

tCJ:o-ryn^-^-fIit^^i6TB^^7)^tC^tL-Cv>^ (FEMS Microbiogy Lett 
ers, 205, 361-367, 2001) o Mk.I£. ^<7)^:5t<7)jil 3 C tcHJ P>;^)^tZ ^ tLTV^^- 
lO^itOgfi^J^TATAATlC, -35^i^<7)@e^J^TTGCCAtCttJ^-r ;& ^ IC J: 0 . GSfS 
14*^^ii5i^ti.5>o TtfiL. :*:^§gCibnt^GSitfSi^<7)-35^itt(i. Hfri£<7)#:S: 
t;fS$tLrv>^-35lIttJ: 19 ^3bpTrLffiiJt-^^-^$S¥P?f1^.'^,ffli::'f4mL-Cv><5>fI 
it (S£?iJ#-^ 3 <Di:&m^-^ 727-732) <7)Ci:-eab«9. -lOH^ t (i Htr^<7) 
^:5:tcfE^tiTV^-i,mi^|W|-OfI;^ (B£^iJ#-^3<7)ig^#-^7 5 1 -7 5 6) 
<DZt^\^^Oo JbfS<7) J: 9 ^GSitf5?-<7)-35^I^:S.C/-10^JtO3^^(i. M^l^U 

ilf^i^. •^Jx.{fBe?iJ#-^3<7)Be^iJ**-t-^ilf5T->{>^'^lf'btL>&o 3-.K^tL 

y^^*oajfe. }$A> #JP. X{i^^f5:^^tfT^ymS£^"J^*i-'l>^><0 

[0 0 5 3] 

GS?SttOii5^{i. ±gEOid^GSilfE^<7)||i|»^ii3^i-^m^Uc> 
GS<7) T T-*- MtliZ X ^ ^n-B^^tiioT^ it^ $ tL^ (EP12 

29121A2) o 
[0 0 5 4] 



tiliE#2 003-3056308 



#SI 2002-342287 



^-v: 19/ 



[0 0 5 51 

i ^ ^RlS =^11**^1- ^^^^ LT(i. ^ y T--^f. a h ^' )]y ^ 

[0 0 5 6] 

( 2 ) <7)0^tf ^ ffl 7t L - ;V' ^ ^ > co^m 

[0 0 5 71 

mw(7)mmm^x$>^ i> (D^j: hi:£\^^-r^<Dm.mi:m^^x i> x\^^o 

[0 0 5 81 

RmMtLXli^ ^)V^-7.^ i^*';-bn-;v, -y^^y-^T.^ 

h\^^tm<r>m.mutm\^xm\^^hixho 

[0 0 5 91 



2003-3056308 



#M 2002-342287 



^-v: 20/ 



[0 0 6 0] 
[0 0 6 1] 

M^^m tLXli. T i?* ^ V A Jtl, :^ ;i/ V A il. i^±l, -v > 

^«{±. ^^zajt2o~45t:. pH*5--9t;$ij^L> ii^^«=^tf9o ^m^i^zpn 

[0 0 6 2] 
[0 0 6 3] 

immm] 

[0 0 6 4] 

[^M0!ii] gismimw(r>mm 

[0 0 6 5] 

ruf/sc^^i; . •7^ys-AATCCl4067*^i>*>'l^r'->^30g. KH2PO4 1.5g. 
MgS04-7H20 0.4g. FeS04-7H20 O.Olg. VBi-HCllOO/. g. If^t^V- ±a.M 
7K^j^tJ200mg. mm 1.5g. GD-113 0. 02ml =lr^7KlLtC-^ti':^% (miXpHl.OiZ 

ttiliE# 2003-3056308 



#M 2002-342287 



^-v: 21/ 



Krmi^^^^ML. lOOmM Tris-HCl(pH8.0)T'^^f^, ®^?^«![#L. 
8tJS(±4^JflLrtT>'l/r^ >'^1im^f4-^ tT. Protein, Assay (Bio-Rad) ^fflV^T 
[0 0 6 61 

^' ;W ^ ^ ^) — -tf (i , Tr i s-HC 1 (pHS. 0) lOOmM, L-^')\y^ 75mM ^ -a" tf V# 

^ / < A tr ^' ^ ^ ^ - -tf * ^i-^m>6^^#4-r ^ ^ i: $ tLfc o 
[0 0 6 7] 
[^11 

^1 n 'j ^■^Mf-fflm<7)GLSvS-14 





ATCC14067 


GLS(U/mg) 


0.25 



[0 0 6 8] 

( 2 ) ^ ;W ^ ^ - HfitfST-cO n - j:: > ^* 

^^jS.tiimm^liZy)i^^ ^ ■:^-■t'fS^4*^■t^t^5T-^: tr, ifi^Rhizobium et 

nXi:f)l^^ 5 V-r^iSLBl^glsA:d^^'a~::^y^^^tLX^^^ (Biochi 

m. Biophys. Acta. 1444(3): 451-6, 1999) o ^-"C. :$:§§0^#'b figlsAO^ffllB] 



ailE# 2003-3056308 



#M 2002-342287 



^-v: 22/ 



[0 0 6 9] 

AATCC14067^«7)^-fe'ft:DNA^flMt3LT. FCRm^ X ^ E^^n^mmLfZo ^ 
@£?iJ#-^5. eti-etL^'tLiS^iJ^-^l <7)il^§-^l~20, 2100~208Uiig^ 
i-<&o rixt:V^i^-r 'J A • ■7^/^AATCC14067ttO^'fe#:DNAOll^{i, Bacter 
ial Genome DNA Purification Kit (Advanced Genetic Technologies Corp.) ^ 
fflv>T^fo/^o tfz. PCRRjSti. Pyrobest DNA Polymerase (SM^t) ^fflv^ 
M494t: 30#\ ^^55X: 15#, #ft72'C 353-<7)^f^-C30+)--f ^ Mf o /Co 
[0 0 7 0] 

h (^SiS) ^fflv^T^#SLfcf^. -^^vi'; tir • :3';jM109<7)n^t:T-^ h 
t)V (^Mit) S:fflv^Tff^®^|J^=Sr^fV\ IPTG 10/zg/ml, X-Gal 40//g/mli3J: 

v>25;t/g/ml*#tfLJ&*fetI^^L. -B^:^«L/io -^Of^^ m^L 

[0 0 7 1] 

PCRSfrH-^^^Jf A^tLTv>;2,y^;^ ^ K^pHMKGLS5<i:^#tt7t:o pHMK2{i, E. 

CO 1 i O ^ n - > ^''^ ^ ^ -pKl (#^2000-262288) (DBsaAmU ^ 3 V M 
*fflBt: g#^i^B]-||g;&7'7X ^ KpHM1519 (Agric. Biol. Chem. ,48, 2901-2903(198 
4)) S5|5c7)^^fe*^#oy9;;?.^ KpHK4 (#^¥5-7491<2r^#BB) =^$1J|51^^ 

BamHIioitFSmal-cmfbLT. ^IS^*B,^.*^tf ilfr^ifM- L\ \%hh,fzm 

>^ ^ K'e*)>&o pHMKGLS5<7)«^ii^I«rlll 1 tl^LfCo 
[0 0 7 2] 

ffiiiE#2 003-3056308 



#11 2002-342287 



^-v: 23/ 



(3) gis(7)mm^mw<7ymm 

^ M^i^^Kli^ y'VM^^^'r')^ • 7 ^/•^"AATCC14067*^m^^^°>'^;^•^ (# 
^^2-207791-^^f^#HS) J: 19 pHMGLSS^ffi v^Tff^KlKj^ :^ -^-^^ v >25 

g/ml ^-^tpCM2G^*fe ('-KV^T'h >10g/L, ^ h X h ^ ^ MOg/L, Na 
CI 5g/L, i^*;l/n-x Ig/L pH7.0(KOH)) ic^^t> 31. sn^T 2 L> ttl 

fih(DmW^ (1) fE«<7):^-^t?^«L. GLSfStt^M5cLfv:,o -eolt:^. pHMGL 

^> ?F^Kte^*<7)7°^;^ ^ Kmf^{±100%-e$)o7t:o 
[0 0 7 3] 

^ 2 GLSiti|ig»<7)GLSf§14 



ATCC14067/pHMK2 


ATCC14067/pHMKGLS5 


GLS(U/mg) 0.19 


0.33 


[0 0 7 4] 













o 

[0 0 7 5] 

^|J#-^ 5^7 <^^^DNA^ y ^ V- LTPCR^^f v\ glsjtfE?-N7K$S1HlJ<^iii|ii 



thm^W 2003-305630 8 



2002-342287 



^-v: 24/ 



ib\ @e?iJ#-^7. 8. 9. 1 0 (i^ti-ettSB^iJ^-^ 1 (7)Jt^^##1245~985, 983 
-1245. 414-438, 1869 ~ 1845 L> /e>-oB£^iJ#^ 7 . 8 (iv^-ftL^Se^iJl^ 

1 <7>m*#-^1003~1230<7)m*^^^LTV^;|,o PCRS;c.{i. Z-Taq (SSjg) 
^fflv^ '^tt94t: 30#\ #^55t: 15#\ #ft72t: 30^^(7)^n'X-30-^4 ^ 

[0 0 7 61 

T@e^iJ#-^9 t 1 OO'^^DNA^y^^-^-.h LTPCR^^fv^. ^M^A^ti/zgl 
sm^^m^m^^mzo ?CRKfBlt^ Z-Iaq (^Mit) ^fflv^. '^1±94r 30#\ 
#-^55^ 15#\ #R72'C 30#<7)^#-e30'9--f iJ^MTo/Co «10glsitfs^Mt> 

{i> es^ij#-^2coT^ ym@e?iji^i3v>-c. iio;o-f5i85#aor ^ y^^r^^-r^ 

[0 0 7 71 

L TtPCRMt? J: 0 **^t^SinaIT-m<b L , pNEL<7)SmaI^12: lijf A L 

^BKIS^L. X-Gal 40;f/g/iiilioJ:Cl^^p^^-7^ v>25/ig/ml^'^trLit^fetc^;f|J 

PCR^t?56^^#A^tLTV^fz^<7)^pNELAglsi: LTto pNELfi. pNE0L(W0 00/ 

18935#BS) ^ilM tLX. Se^iJ#-^ 11.12 tc^-T^^DNA^ "7'^ ^ -7 - ^ L 
■CPCR^^fv^ ^l^'mkkz^)^yy4Y-'y3y'LX%hixtz-fy:^< YX^ 

yrobest DNA Polymerase (SM^t) ^fflv^, ^1498'C 20#\ • #ft68t: 6 
^<7)^f^-e30-9-^ ^Mf o-rv^>g>o pNEL<7)1tllii®^BI2 II. pNELAglsOW^ 

[0 0 7 81 

miiE# 2003-3056308 



2002-342287 



^-v: 25/ 



(2) gisXim<Dmm 

5 f2 g/ml ^-^trCM2G^:Nfe (-1^° ^7° h >10g/L, ^ ~ 7. Y :r.^ 7. Y y Y lOg/L, N 
aCl 5g/L, Ig/L pH7.0(K0H)) \,zmML, 31.5t:i;T 2 H*^« L, tti 

^L7t3n^-.^#SIL-Cf^®$Em^t Lfvio -(T)^^®^^^**^ X-Gal 40//g/ 

i^Uji--^^ i^y^^t v^CM2Gif TiR'ft^* LMM t^^f^ 1 7t:t^. X-Gal 
40//g/inl^#ti'CM2G-7°W- htc^^L/io ttJiaLfj#iS:<7)3 n jn-iT)!^!,^^^,, ^ 
-feOrrn^-^il^L. :6-o:*>^-7-f v> (Km) m^^Hyj^irWimiSiLfZo 
[0 0 7 9] 

(7):^l^^;65/jN^u^^<7)=^glsi5<:tij*t LTWOIIJi^ti'BefflLT^: (Jil^T. 2247Ag 
[0 0 8 0] 

(3) 2247Agls'\<7)gls7°9;^ ^ K<OSA 

±fS (2) T-#<btLfc2247Agls*lC. mmmi (2) fH«0"/7>^^ KpGLS5 

=^KM/^v^x•^^;■r*AL. iJ-T-^ ^ i^ym\^^^mr^fm%mi^^m^\^fzo 

t#f>^xfcf^S$El^#^2247Agls/pGLS5i:i&#tt7t:o t/c. ^^f LTpHMK2c7)^A 
^^ML. #^tL/^ff^KlE^#^2247Agls/pHMK2i: L/Co 
[0 0 8 1] 

(4) glsXa»OGLSrS14iBlJ^ 

7'Hf/-<^5'T-'; A • -7^/^^^0014067. 2247Agls. :|3 J: ?J-eOpHMK2, pHM 

Y£\smxw^mmm i ( i ) fam<7):^-^T'GLs?i^tt*sij^ t/i^^^^ 3 ic^i- 
o 2247Agis-e(i L - 9 ^ ^y<D5fm^^-hm t ^ t^m^Lx\^^h ^ .h i)mm 



aiiiE# 2003-3056308 



#M 2002-342287 



^-v: 26/ 



[0 0 8 2] 





2247Agls 2247Agls/pHMK2 


2247Agls/pHMKGLS5 


GLS (U/mg) 


0. 003 0. 000 


0. 19 


[0 0 8 3] 






[^i&l?fl 


3 1 glsXmW^^ Xhh-^JV^ < 





( 1 ) g\s^mn(Di^mnm 



y'V\£^^'^7-^)^A ' 7^/'^AATCC14067^;f5J:D^'2247Agls#^fflV^TL-^* 

T#/iATCC14067^i3J:D*'2247Agls^<OM'^^> i^;l^3-;^100g. (NH4)2S04 6 
0gt;'c{i40g. KH2PO4 2.5g. MgS04-7H20 0.4g. FeS04-7H20 O.Olg. VBi-HC1350 
jug^ 4;/g. -:kM.m7K^mW200mg^ CaCOs SOg^mTKlUZ^ismm (Na 

0H-epH6.8iCii^$tL-CV^>g>) ti^SL. 3L5t:t::T^:te4'CO*i5i»^'ri^$^n>5> t 

[0 0 8 4] 

^ ^t^^'n-T hir9-7^' -ICJ; «}:^;^LfCo 9 A (iCAPCELL PAK C18 (i^^^ 
) -9- > •7';Ki0. 095% S-SmM^T"^ >;^;W-^>^. 5%T-feh-h 

BW:^m4 (m^eOgA) . ms (^^40g/L) tC^L/Co 



taiiE# 2003-3056308 



mm 2002-342287 



^— v: 27/ 



[0 0 8 5] 

2247Agls^T*{i. ^^-rtKD^m^iSy^^rii^ '^(DmM^ATCCUOeiWKit^X 

[00 8 6] 
[^4] 









M-l 




0D620(X101) 


Gln(g/L) 


Glu(g/L) 


GlnlR^(%) 


ATCC14067 
2247 A gls 


0.398 
0.427 


9.9 
13.2 


33.4 
30.0 


9.7 
12.8 


[0 0 8 7] 


Gi^mm&rmz 2: ^ L 




m-2 




0D620(X101) 


Gln(g/L) 


Glu(g/L) 




ATCC14067 
2247 A gls 


0.489 
0.492 


6.8 
10.1 


42.6 
37.6 


6.4 
9.5 



[0 0 8 8] 

( 1 ) i&5i5i>^'ii5t^nfcGsitf5^^^#o7^7>?. ^ h^omm 

n ^-mmm<7)GSmi^J-(7)m.&nimiim'm ^ ^ ^ (Cenbank Acce 

ssion No. Y13221) o COSe^iJ^##t-. ^ tLfcGSAfE^ (S^^tMGS 

y ^ /N'A ATCC14067l*<O^fe#:DNA^:#IM t L. Se^iJ#-^ 13^18 <7)DNA^r "/^ 



mSEilf 2003-3056308 



#Jil 2 0 02-342287 



^-v: 28/ 



-i-^-t Lxm^m<7)—:^cR^n\^\ mm-^- 15.17 c7)dna=^ -/^ 4-^- 

t LTC^^iM<7)— ^CR=Jr^fo7to ^*3. ge^J#^ 1 3 . 14. 15> 16. 1 
7. 18{i. -^-^jX-e^LGenbank Accession No. Y13221<7)J^&§-^487~507, 523 
-549, 1798-1775, 1770-1745, 1118-1169, 1169-1118tC^^-r^o §£^01= 
#17^18 {iffiM6^-e*^o PCRSfDfi. Pyrobest DNA polymerase (^Mit) 
^m^\ ^^94^: 30#. <k^55V 15#. #ft72t: ^ 

[0 0 8 9] 

fcGSatfS^liiliiMtf^ttTto PCRSlSti. Pyrobest DNA polymerase (^Sii) 
fflv>. ^1494t: 30#. ^'^55t: 15#\ #S72t: 2 5^<r>m^X-ZQ'^^ ^ )V'if'o 

[0 0 9 0] 

>Xi^?CRm^ i-^m^ i «9 ffl ^mSmal-em-fl: pNEL<^Smamj3z: L fco 

^<7)DNA=^fflv^T. Ji->i'; tr • =ii;DH5a<7)n>t:x> h-b;i/ (^llMit) 
W^^L. X-Gal AO/ug/mHsXXffJi-^^ i^y25iug/ml^^ijLmmzm^L. 

> fimtm:^^mzo ^^hixtzwrn^^i^^^-^^y^^ K^tttbL. ginAHij^ij 

^MitcOge^iJ^^L. ga<J<7)'^M;i»^^^A:^ttTV^fc4><7)^pNELglnA14i: tfco pN 
ELglnA14C0«^ilfI*(l4 tC^L/io LT#<^tLfcpNELglnA14tC^^ n--> 
^^'^nrv^^glnAilfET-if^irti. FEMS Microbiogy Letters 205(2001)361-36711 
fd^$tLTV^^GSafK^^O-35fI^J; ^3bpTit<7)fIJt(7)gE5^iJ (ATTATA) >&mTA 
ATH. jSitZ-lOfl^cOSe^iJ (TTTTGA) TSHTGCCAllSm;^ tL-CV>;2,o 
[0 0 9 1] 

(2) Qsmm^m(Dmm 

±1 e ( 1 ) t:1# ^ iX /ipNELglnA14 (i n M*fflffi t:' g "Ttfe 1 1" 

taiE# 2 003-3056308 



ijf M 2002-342287 



^-v: 29/ 



>25/zg/ml^#tfCM2G^:Hb ('i^"'; h >10gA.. ^ Y ^ Y y Y\Og/L 
, NaCl 5g/L, Ig/L pH7.0(K0H)) 13^;^UL. 31. Sr^CT 2 Bfe^« L 

> m^L7tnn:=.-=^^8|LTf^«^m#:i: Lfco ^<7)f^®^m#:{i. X-Gal 40 
;ug/ml^#tfCM2Gy^- h±TW'fe(7)r2nj::-^ffM1--?>o ^n'b<7)?f^K 

(Km) ^^-^S >&v^CM2G:^*tCTa^t^«LiI^tw#|i^L/i 
t^. X-Gal 40;«g/ml=^-^tfCM2G7'^- hK^^LfCo aiilt7^:#-m<7)nn:r.-<7) 

o 

[0 0 9 21 

^;M<bKmi^$te*<7)^-fe'^DNA^flMi: LT, Sfi^J*-^ 1 4 t 1 6 O-g-^DNA^^ 
#&iatlJt^fWi3gKl<7)^M7&^^#A$tLTV^/i^(7)^, 2247Agls glnAM^L 

x\m<r>'mm^\mi\^fz^ 

[0 0 9 31 

(3) GSfSttOrlJj^ 

ynf/s^^T"'; -^A • •y^/'^AATCCMoe?^^. i5^*;v=i-;^30g. KH2PO4 i.5g 

. MgS04-7H20 0.4g. FeS04-7H20 O.Olg. VBrHCUOOyu g. e:t^>- 3//g. ^'cS 
Jn7K:^«Pt?350mg. mm 3.0g. GD-113 0.02ml ^*iE7KlLll#tf^*b (KOHTW-O 
t;M^$tLTV>;5) tC^^L. 31.5t:^3TL^^: d:^«L7t:o GS-iS-tta. Journa 
1 of Fermentation and Bioengineering, Vol.70, No. 3, 182-184, 1990t3|Sfc 
<^:^j*^##i: L, ^ ^V*-;V-HCl(pH7.0)100mM, KCl 90mM, NH4CI 0. ImM, M 
nCl2 ImM, >^lmM, NADH 0.3mM, =7 ^ ^~ yy'\LYuY 

■^--iflOU, >^^-^--tf25U, ATP ImM, MSG 10mM=^'^tf^#v^tc, 

U^M^. 30 r is ^ Z\^mi<Dm.imM\t ^ il^-r ^2) ^ J: o -r vlJj^ L fz o 
7"9>i^OiiJ^lc{i, ±feRS?ti 0MSG^^v>7t4>(7)=^ffiv^fCo ffi0m^<^i5!' 
y^'^^m.m.mt^ ^^mrf^^y^y-kW^^^^tX^X^ Protein Assay (Bio-Rad 

m&.^2 003-3056308 



#il 2002-342287 



-^-v: 30/ 



[0 0 9 4] 





ATCC14067 


2247 A gls 


2247 A gls glnA14 


GLS (U/mg) 


0. 19 


0.012 


0.014 


GS(U/mg) 


0.019 


0.019 


0.063 



[0 0 9 5] 

(4) Gi^m^i&r ■ Gsm^mmm<7y^mwm 

-fV\£^^^y-n'^l^ • •7^/>'AATCC14067^. 2247 Agls1*i3 J: t/2247 Agls gl 
vA\^V(i^m^^X\.-f)l'9 \ y^m.<Dfz^(D^m'k\Xr(D^n t^^f o/io CM2G-7° 
V- h^:ftktCT:^«LTt#fcATCC14067#i3J:O'^2247Agls1*<7)ffi^^, ^"yVn- 

;^100g> (NH4)2S04 60g. KH2PO4 2.5g. MgS04-7H20 0.4g. FeS04-7H20 O.Olg. 
VBi -HCl 350// g. tf:^^> 4;«g. ^s:J!jP7R57^ft?t;200mg. CaCOs SOg^MTKlLtl 
^tc^^ (NaOH-epH6.8tCiiS$tL-n/^^) ^Z^®L^ 31.5t:tcr^*fef<7)||;6^' 

[0 0 9 6] 
[0 0 9 7] 

2247Agls glnA14l*-e(i. 2247Agls^tIJt'<-C $ ^ tCijX5$i(7)f6]_h75^^igi6 f>n 



i±lliE^rf 2003-3056308 



#11 2002-342287 



^-v: 31/ 



[0 0 9 8] 



mW 0D620(X101) Gln(g/L) Glu(g/L) GlnJ|X^(%) 



ATCC14067 0.469 13.4 35.2 13.8 

2247 A gls 0.456 18.8 31.0 19.2 

2247 A gls glnA14 0.436 24.4 26.0 24.9 



[0 0 9 9] 

/::AJ11576. AJ11577 (#rfiBg56-164792) . a h "^n ^^im^^-^^ tLfcAJ 
11573. AJ11574 (#^BS56-151495) . 9^ )V ^ < ym-^^^-rh^y"^ Y\zm^ 
^rft-^^nfcAJ 12418, AJ 12419 (#IS¥2-186994) ^j:t^i)^^:ho -t^lX^ ^flh 
L-^r;i/^ ^ y^mMRZfMMM4'eWhflfz2247Agls glnAl4lt<7)GLSi!^14=^ 

[0 1 0 01 

^ 8 <2r^<7) L - ;i/ ^ ^ y ^mm<DGu>m\^ 



Brevibacterium flavum 
Corynebacterium glutamicum 
Brevibacterium flavum 



mm GLSf!&14(U/mg) 



ATCC14067 0. 19 

ATCC13032 0. 17 

2247Agls glnA14 0.010 



t±igE# 2003-3056308 



mm 2002-342287 



^-■y : 32/ 



Brevibacterium flavum 


AJ 11576 


0.21 


Corynebacterium glutamicum 


AJ 11577 


0. 14 


Brevibacterium flavum 


AJ11573 


0. 13 


Corynebacterium glutamicum 


AJ 11574 


0. 18 


Brevibacterium flavum 


AJ 12418 


0. 16 


Corynebacterium acetoacidophi lum AJ12419 


0.20 



[0 10 1] 

^ o 

[0 10 2] 

[se^ij^] 

SEQUENCE LISTING 

<110> Aj inomoto Co. , Inc. 

<120> L-^;V^ 5 >'(7)^jtfi:?5.0^L-^^;v^ ^ y^mM, (Method for Produci 
ng L-Glutamine and L-Glutamine Producing Bacteria) 

<130> P-B0262 

<140> 

<141> 2002-11-26 
<160> 20 

<170> Patentin Ver. 2.0 



ttilE# 2003-305630 8 



#g| 2002-342287 



^-v: 33/ 



<210> 1 
<211> 2100 
<212> DNA 

<213> Brevibacterium flavum 

<220> 
<221> CDS 

<222> (674).. (1999) 



<400> 1 



cacaaaatcc 


ggcgaatcca 


ccgaaatcgt 


cttcatcttt 


ggcttgatca aatgcctcat 


60 


tcggcccggc 


tgcaccgtca 


cgcttcgaga 


aatagaaata 


gcgcttgtcg acgccacccc 


120 


actctcaacg 


gcagccgcca 


gcgcgtggca 


tcagcccagg 


atttattagg accggcgata 


180 


taggtaatgg 


agtggcaccc 


ctgatccacc 


aaatgcacca 


cagccttcgc cgtaccgtcg 


240 


tagttatcca 


ccatcacgct 


gggaatacct 


tgcacttcac 


ggctcattaa tacagtggga 


300 


atttcccgcg 


cgactttgtg 


gatctcacca 


gaatccatcc 


ttgaagcagc gagcaataag 


360 


ccatcggcgt 


gggggacgat 


cttgtccagc 


acctccctgg 


acttaatcgc cgactcccgg 


420 


gcgtcgacaa 


gcgcaaccgt 


atagccctga 


gtgcttgcgg 


catgctgcgc gccctggaaa 


480 


atttccaaga 


agaagggatt 


cgatgcatcg 


gtggcaacca 


tagcgatgat accggtgttt 


540 


tggcgctgaa 


aagcctgagt 


ttccacacgc 


gttgcggatt 


ttctccgcag tggaaaaact 


600 


cactcgccca 


ggctgcgaaa 


acgcccgcga 


cacagtggaa 


ggggagacgc cagcgacttt 


660 



tgcgacatca taa atg gtg get ttt gag teg ctg tgg ccc cag aat ctg 709 
Met Val Ala Phe Glu Ser Leu Trp Pro Gin Asn Leu 
1 5 10 

tea tgc aca aga gta tat age gea aaa gaa ate aet agt ett gat tet 757 
Ser Cys Thr Arg Val Tyr Ser Ala Lys Glu He Thr Ser Leu Asp Ser 

15 20 25 

atg ttg aeg atg eeg ata eee gag tae etg eae gaa att tta gat gat 805 
Met Leu Thr Met Pro He Pro Glu Tyr Leu His Glu He Leu Asp Asp 
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30 

gtc cgc gac acc 
Val Arg Asp Thr 
45 

aaa tct gcc gac 
Lys Ser Ala Asp 



gga cac 
Gly His 

agt att 
Ser lie 

ttt gat 
Phe Asp 
110 
ttc aac 
Phe Asn 
125 

ate aac 
He Asn 



ate tae 
He Tyr 
80 

tec aag 
Ser Lys 

95 
gag gtc 
Glu Val 

gaa ctt 
Glu Leu 

gcc ggc 
Ala Gly 



ace tec 
Thr Ser 
50 

cea aac 
Pro Asn 
65 

age gea 
Ser Ala 

ecc ttt 
Pro Phe 

tct gea 
Ser Ala 

tec etc 
Ser Leu 
130 
gcg ate 
Ala He 
145 

gac ega 
Asp Arg 



tec acc gtg gaa 
Ser Thr Val Glu 
160 

ctt get gga cgc gaa etc 
Leu Ala Gly Arg Glu Leu 
175 

etc gee ggc gcc gac cgc 



35 

ggc gag 
Gly Glu 

ceg ctg 
Pro Leu 

ggc gat 
Gly Asp 

gee tae 
Ala Tyr 
100 
tec gtg 
Ser Val 
115 

gac ggc 
Asp Gly 

gcc ate 
Ala He 

gtg gaa 
Val Glu 



ttg gee 
Leu Ala 

gea gta 
Ala Val 

70 

gac gac 
Asp Asp 

85. 
gea etc 
Ala Leu 

gcc ttg 
Ala Leu 

gaa aac 
Glu Asn 

aac eag 
Asn Gin 
150 
aaa ate 
Lys He 
165 

acc ate gac cgc 
Thr He Asp Arg 
180 

aac etc tee ate 



40 

gat tae ate 
Asp Tyr He 
55 

gee ctg tge 
Ala Leu Cys 

ate gaa ttc 
He Glu Phe 

gea etc caa 
Ala Leu Gin 
105 

gaa ecc tec 
Glu Pro Ser 

120 
cgc ecc atg 
Arg Pro Met 
135 

ctg ate aac 
Leu He Asn 

ega cac tae 
Arg His Tyr 



ceg gaa eta 
Pro Glu Leu 
60 

acc gtt aac 
Thr Val Asn 
75 

ace atg caa 
Thr Met Gin 
90 

gaa tge ggc 
Glu Cys Gly 

ggt gag gee 
Gly Glu Ala 

aac ecc atg 
Asn Pro Met 
140 

ggc tec gac 
Gly Ser Asp 

155 
ttc tct gaa 
Phe Ser Glu 
170 

gaa tec gaa 
Glu Ser Glu 



853 



901 



949 



997 



1045 



1093 



1141 



1189 



1237 



gtg ctt gee 
Val Leu Ala 
185 

gee cac atg ctg cgc aac 1285 
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Leu Ala Gly Ala Asp 
190 

tat ggc 
Tyr Gly 
205 

ctg caa 
Leu Gin 



gtc ate gaa 
Val He Glu 



gcc acg 
Ala Thr 

etc gac 
Leu Asp 

ggc atg 
Gly Met 
270 
gcg aaa 
Ala Lys 
285 

ctg ggc 
Leu Gly 

gtg cgc 
Val Arg 

cac ett 
His Leu 



tgt gcc ate 

Cys Ala He 
225 

etc gcc gcc 
Leu Ala Ala 

240 
gcc cgc gtc 
Ala Arg Val 
255 

tac gac gag 
Tyr Asp Glu 

tea gga gtc 
Ser Gly Val 

ate gcc aca 
He Ala Thr 

305 

ggc gta aaa 
Gly Val Lys 

320 
atg tec ace 
Met Ser Thr 
335 



Arg Asn Leu Ser 
195 

gac gaa gee eae 
Asp Glu Ala His 
210 

aaa gta ace acg 
Lys Val Thr Thr 



ggc ggc 
Gly Gly 

tgc cgc 
Cys Arg 

gca ggg 
Ala Gly 
275 
gcc ggc 
Ala Gly 
290 

ttt tec 
Phe Ser 

ata ttc 
He Phe 

gag eag 
Glu Gin 



acg cac 
Thr His 
245 
etc ace 
Leu Thr 
260 

cag tgg 
Gin Trp 

gga etc 
Gly Leu 

cea cgc 
Pro Arg 

aaa cag 
Lys Gin 
325 
gta tec 
Val Ser 
340 



He Ala His 
200 

gac gcc gtc 
Asp Ala Val 

215 
cgc gac etc 
Arg Asp Leu 
230 

cea att ace 
Pro He Thr 

etc tee gtc 
Leu Ser Val 

etc tec ace 
Leu Ser Thr 
280 

ate ggc att 
He Gly He 

295 
ctg aac ccc 
Leu Asn Pro 
310 

ett tec gac 
Leu Ser Asp 

ggc eae gca 
Gly His Ala 



Met Leu Arg Asn 



etc age 
Leu Ser 

gca gtc 
Ala Val 

ggc aag 
Gly Lys 
250 
atg get 
Met Ala 
265 

gta ggc 
Val Gly 

ctg cea 
Leu Pro 

aaa ggc 
Lys Gly 

gac atg 
Asp Met 
330 
gta cga 
Val Arg 
345 



tac acg 
Tyr Thr 
220 
atg acc 
Met Thr 
235 

aag ett 
Lys Leu 

tea gca 
Ser Ala 

ate ccc 
He Pro 

ggt cag 
Gly Gin 
300 
aac age 
Asn Ser 
315 

^c etc 
Gly Leu 

tec att 
Ser He 



1333 



1381 



1429 



1477 



1525 



1573 



1621 



1669 



1717 
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acg egg gac ggc gac acc acc ttc ate caa atg eag gge gee atg aac 1765 
Thr Arg Asp Gly Asp Thr Thr Phe He Gin Met Gin Gly Ala Met Asn 

350 355 360 

ttc tea gee age gaa age tte cte eae gee ate gtg gaa eac aac ttt 1813 
Phe Ser Ala Ser Glu Ser Phe Leu His Ala He Val Glu His Asn Phe 
365 370 375 380 

gaa ggc acc gaa gtt gtt ctt gat etc acc ega gta ctt age ttc eac 1861 
Glu Gly Thr Glu Val Val Leu Asp Leu Thr Arg Val Leu Ser Phe His 

385 390 395 

ccc gta gee ate cge atg ate aaa gaa gge cte aaa cgc ate cgc gac 1909 
Pro Val Ala He Arg Met He Lys Glu Gly Leu Lys Arg He Arg Asp 

400 405 410 

gea gge ttt gag gtg ttc ate etc gac eea gat gac gta ctg ccc gat 1957 
Ala Gly Phe Glu Val Phe He Leu Asp Pro Asp Asp Val Leu Pro Asp 

415 420 425 

ttc atg ttt tec gac gge ace ate tge aaa gaa ega gtg tga 1999 
Phe Met Phe Ser Asp Gly Thr He Cys Lys Glu Arg Val 

430 435 440 

ceggtagett tatggtetga acaattcgaa ggagattaat cggtgaaaaa gaagcttatg 2059 
ttgcetttga ttgttgeage tttgggatta agtgcctgea g 2100 

<210> 2 
<211> 441 
<212> PRT 

<213> Brevibacterium flavum 

<400> 2 

Met Val Ala Phe Glu Ser Leu Trp Pro Gin Asn Leu Ser Cys Thr Arg 
1 5 10 15 

miEitf 2003-30 56308 



iS 2002-342287 



^-v: 37/ 



Val Tyr Ser Ala Lys Glu He Thr Ser Leu Asp Ser Met Leu Thr Met 

20 25 30 

Pro He Pro Glu Tyr Leu His Glu He Leu Asp Asp Val Arg Asp Thr 

35 40 45 

Thr Ser Gly Glu Leu Ala Asp Tyr He Pro Glu Leu Lys Ser Ala Asp 

50 . 55 60 

Pro Asn Pro Leu Ala Val Ala Leu Cys Thr Val Asn Gly His He Tyr 
65 70 75 . 80 

Ser Ala Gly Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys 

85 90 95 

Pro Phe Ala Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val 

100 105 110 

Ser Ala Ser Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu 

115 120 125 

Ser Leu Asp Gly Glu Asn Arg Pro Met Asn Pro Met He Asn Ala Gly 

130 135 140 

Ala He Ala He Asn Gin Leu He Asn Gly Ser Asp Ser Thr Val Glu 
145 150 155 160 

Asp Arg Val Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg 

165 170 175 

Glu Leu Thr He Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala 

180 185 190 

Asp Arg Asn Leu Ser He Ala His Met Leu Arg Asn Tyr Gly Val He 

195 200 205 

Glu Asp Glu Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala 

210 215 220 

He Lys Val Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala 
225 230 235 240 

Ala Gly Gly Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg 
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245 250 255 

Val Cys Arg Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp 

260 265 270 

Glu Ala Gly Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly 

275 280 285 

Val Ala Gly Gly Leu He Gly lie Leu Pro Gly Gin Leu Gly He Ala 

290 295 300 

Thr Phe Ser Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val 
305 310 315 320 

Lys He Phe Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser 

325 330 335 

Thr Glu Gin Val Ser Gly His Ala Val Arg Ser He Thr Arg Asp Gly 

340 345 350 

Asp Thr Thr Phe He Gin Met Gin Gly Ala Met Asn Phe Ser Ala Ser 

355 360 365 

Glu Ser Phe Leu His Ala He Val Glu His Asn Phe Glu Gly Thr Glu 

370 375 380 

Val Val Leu Asp Leu Thr Arg Val Leu Ser Phe His Pro Val Ala He 
385 390 395 400 

Arg Met He Lys Glu Gly Leu Lys Arg He Arg Asp Ala Gly Phe Glu 

405 410 415 

Val Phe He Leu Asp Pro Asp Asp Val Leu Pro Asp Phe Met Phe Ser 

420 425 430 

Asp Gly Thr He Cys Lys Glu Arg Val 
435 440 



<210> 3 
<211> 2500 
<212> DNA 
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<220> 
<221> CDS 

<222> (874) (2307) 

<400> 3 

ctctgtgcgg ggacgaaaat ttgcaactct cgctttgtct agctagatca accccaacca 60 
agcacgaagg gcgtcgatcc ccgcaaagat cggcgcccat aaatttcact caagacaaat 120 
tacccgcgga taactgcagt tcccgttgcc ttgtcgtgga gcccacggcc gtcagcatcc 180 
accatcacgg caggcagaat caaaatggtc agcagtggac gaaccagcgc acgccaccaa 240 
cccacacgct cctctgcatc cacacgcgca aggcccatgc caaacacggc atgacctggg 300 
gtgcgagcaa agatccatcc cgttagccaa cccaggatca cgaaaataat gagcgtggat 360 
gtcgctacat cgcccagcac atccgtgaaa ttggacagca caatagcaat aacccaggaa 420 
acaccccagt ccacgcagac cccgccgata cgacgagcca ctgaggacag agagccggcc 480 
ccttcttgag gaagccccaa cttttcgcca ggccacctgc cgggcgcatc aggatcgtca 540 
aaatcagctg gaatttcggg tccgtcaagc caacttctct tcggctttgc cattgttaca 600 
atcaaatcca aacatgtaga gggcggatac tgcagtcaaa aggcgttgcc tttagacgtc 660 
gcaaagcgca atttcctacc tttaagatcc taatctgttg aggtcagcca caatttttca 720 
gaaaagtttt gatagatcga caggtaatgc attatactga caacgtcgca aggactacat 780 
ttgcagccaa gtctactact tgatcttcaa aggtcagcaa ttgtgaacaa agctacaaat 840 
aaaccgttcc acccatgtca atgaggagtc acc gtg gcg ttt gaa acc ccg gaa 894 

Val Ala Phe Glu Thr Pro Glu 
1 5 

gaa att gtc aag ttc ate aag gat gaa aac gtc gag ttc gtt gac gtt 942 
Glu lie Val Lys Phe He Lys Asp Glu Asn Val Glu Phe Val Asp Val 

10 15 20 

cga ttc acc gac ctt ccc ggc acc gag cag cac ttc age ate cea get 990 
Arg Phe Thr Asp Leu Pro Gly Thr Glu Gin His Phe Ser He Pro Ala 
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25 

gcc age 
Ala Ser 
40 

tec teg 
Ser Ser 

ctg cca 
Leu Pro 

ace ctg 
Thr Leu 

ttc tec 
Phe Ser 
105 
gca tec 
Ala Ser 
120 

ttc tac 
Phe Tyr 

ttc tac 
Phe Tyr 

acc aac 
Thr Asn 

ggt ggc 



ttc gat gca 
Phe Asp Ala 

ate cgt ggc 
lie Arg Gly 

60 

gae etc gga 
Asp Leu Gly 
75 

aac gtt aag 
Asn Val Lys 
90 

cgc gac cca 
Arg Asp Pro 

acc ggc att 
Thr Gly lie 

etc ttc gac 
Leu Phe Asp 
140 

gaa gta gat 
Glu Val Asp 

155 
etc gac gga 
Leu Asp Gly 
170 

tac ttc cca 



30 

gat aca 
Asp Thr 
45 

ttc ace 
Phe Thr 

acg gcc 
Thr Ala 

ttc ttc 
Phe Phe 

cgc aac 
Arg Asn 
110 
gca gae 
Ala Asp 
125 

tec gtt 
Ser Val 



gte gaa 
Val Glu 

acg ate 
Thr He 

acc ett 
Thr Leu 
80 

gtt cac 
Val His 

95 
gta gca 
Val Ala 

ace tgc 
Thr Cys 

cgc tac 
Arg Tyr 



acc gaa gaa ggc 
Thr Glu Glu Gly 
160 

acc cca aac ctg 
Thr Pro Asn Leu 
175. 

gta gca cca tac 



gaa ggt 
Glu Gly 
50 

gac gaa 
Asp Glu 

65 
gat cca 
Asp Pro 

gat cct 
Asp Pro 

cgc aag 
Arg Lys 

aac ttc 
Asn Phe 
130 
tec acc 
Ser Thr 
145 

tgg tgg 
Trp Trp 



35 

etc gca 
Leu Ala 

tet gae 
Ser Asp 

ttc cgc 
Phe Arg 

ttc acc 
Phe Thr 
100 
gca gag 
Ala Glu 
115 

ggc gee 
Gly Ala 

gag atg 
Glu Met 

aac cgt 
Asn Arg 



ttc gae gga 
Phe Asp Gly 
55 

atg aat etc 
Met Asn Leu 

70 

aag gca aag 
Lys Ala Lys 
85 

cgc gag gca 
Arg Glu Ala 

cag tac ctg 
Gin Tyr Leu' 

gag get gag 
Glu Ala Glu 

135 

aac tec ggc 
Asn Ser Gly 

150 
ggc aag gaa 
Gly Lys Glu 
165 

cgc gtc aag 
Arg Val Lys 



1038 



1086 



1134 



1182 



1230 



1278 



1326 



1374 



1422 



ggc gca aag aac 
Gly Ala Lys Asn 
180 

gae caa acc gtt gae gtg cgc 1470 
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Gly Gly Tyr Phe 
185 

gat gac atg gtt 
Asp Asp Met Val 
200 

ttc cac cac gaa 
Phe His His Glu 



aac acc 
Asn Thr 

ate aag 
He Lys 

aag cca 
Lys Pro 
265 
etc tgg 
Leu Trp 
280 

ggc ctg 
Gly Leu 



atg etc 
Met Leu 
235 
aac ace 
Asn Thr 
250 

ctg get 
Leu Ala 

aag gac 
Lys Asp 

tee gac 
Ser Asp 



gea ggc get gtt 
Ala Gly Ala Val 
315 

egt ctg gtt cca 
Arg Leu Val Pro 
330 



Pro Val Ala Pro Tyr Asp 
190 

cgc aac etc gca get tec 
Arg Asn Leu Ala Ala Ser 
205 

gtc ggt ggc gga cag cag 
Val Gly Gly Gly Gin Gin 
220 225 
cac gcg gca gat gat ate 
His Ala Ala Asp Asp He 
240 

get cgc etc cac ggc aag 
Ala Arg Leu His Gly Lys 
255 

ggc gac aac ggt tee ggc 
Gly Asp Asn Gly Ser Gly 
270 

ggc aag cca etc ttc cac 
Gly Lys Pro Leu Phe His 
285 

ate gee cgc tac tac ate 
He Ala Arg Tyr Tyr He 
300 305 
ctg gcg ttc acc aac gca 
Leu Ala Phe Thr Asn Ala 
320 

ggc ttc gag get cca ate 
Gly Phe Glu Ala Pro lie 



Gin Thr Val Asp Val Arg 
195 

ggc ttc get ett 
Gly Phe Ala Leu 
210 

gaa ate aac tac 
Glu He Asn Tyr 



cag acc 
Gin Thr 

get gea 
Ala Ala 

atg cac 
Met His 
275 
gat gag 
Asp Glu 
290 

ggc ggc 
Gly Gly 

acc ctg 
Thr Leu 

aac ctg 
Asn Leu 



ttc aag 
Phe Lys 
245 
ace ttc 
Thr Phe 
260 

get cac 
Ala His 

tee ggc 
Ser Gly 

ate ctg 
He Leu 

aac tec 
Asn Ser 
325 
gtg tac 
Val Tyr 
340 



■gag egt 
Glu Arg 
215 
cgc ttc 
Arg Phe 
230 

tac ate 
Tyr He 

atg cet 
Met Pro 

cag tee 
Gin Ser 

tac gca 
Tyr Ala 
295 
cac cac 
His His 
310 

tac cac 
Tyr His 

tea cag 
Ser Gin 



1518 



1566 



1614 



1662 



1710 



1758 



1806 



1854 



1902 
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cgc aac cgt tec get get gte egt ate cea ate aee gga tee aae eea 1950 
Arg Asn Arg Ser Ala Ala Val Arg lie Pro lie Thr Gly Ser Asn Pro 

345 350 355 

aag gea aag ege ate gaa tte ege get eea gac cea tea ^c aae eea 1998 
Lys Ala Lys Arg He Glu Phe Arg Ala Pro Asp Pro Ser Gly Asn Pro 
360 365 370 375 

tac ctg ggc ttc gea gcg atg atg atg gcc ggc etc gac ggc ate aag 2046 
Tyr Leu Gly Phe Ala Ala Met Met Met Ala Gly Leu Asp Gly lie Lys 

380 385 390 

aac cgc ate gag cea cac get cea gtg gac aag gac etc tac gaa ctg 2094 
Asn Arg He Glu Pro His Ala Pro Val Asp Lys Asp Leu Tyr Glu Leu 

395 400 405 

cea cea gag gaa get gea tee att cea cag gea eea aee tee ctg gaa 2142 
Pro Pro Glu Glu Ala Ala Ser He Pro Gin Ala Pro Thr Ser Leu Glu 

410 415 420 

gea tec ctg aag gea ctg cag gaa gac aee gac ttc etc ace gag tct 2-190 
Ala Ser Leu Lys Ala Leu Gin Glu Asp Thr Asp Phe Leu Thr Glu Ser 

425 430 435 

gac gte ttc acc gag gat etc ate gag gcg tac ate cag tac aag tac 2238 
Asp Val Phe Thr Glu Asp Leu He Glu Ala Tyr He Gin Tyr Lys Tyr 
440 445 450 455 

gac aac gag ate tec cea gtt cgc ctg cgc cea acc ceg cag gaa ttc 2286 
Asp Asn Glu He Ser Pro Val Arg Leu Arg Pro Thr Pro Gin Glu Phe 

460 465 470 

gaa ttg tac tte gac tgc taa tteaettagc tageegatag eggaaaeeee 2337 
Glu Leu Tyr Phe Asp Cys 
475 

etgaaattet teattgaatt tcagggggtt tettttttae attccaecta aaaggaaage 2397 
gceggatect ccatcatggt ggatecggeg ettttateta tttgtttttg ggetagatge 2457 
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W 

cgatcagttc agatgcaact acatcggaca gtgagacggt tec 2500 

<210> 4 
<211> 477 
<212> PRT 

<213> Brevibacterium flavum 
<400> 4 

Val Ala Phe Glu Thr Pro Glu Glu He Val Lys Phe He Lys Asp Glu 

15 10 15 

Asn Val Glu Phe Val Asp Val Arg Phe Thr Asp Leu Pro Gly Thr Glu 

20 25 30 

Gin His Phe Ser He Pro Ala Ala Ser Phe Asp Ala Asp Thr Val Glu 

35 40 45 

Glu Gly Leu Ala Phe Asp Gly Ser Ser He Arg Gly Phe Thr Thr He 

,50 55 60 

Asp Glu Ser Asp Met Asn Leu Leu Pro Asp Leu Gly Thr Ala Thr Leu 
65 70 75 80 

Asp Pro Phe Arg Lys Ala Lys Thr Leu Asn Val Lys Phe Phe Val His 

85 90 95 

Asp Pro Phe Thr Arg Glu Ala Phe Ser Arg Asp Pro Arg Asn Val Ala 

100 105 110 

Arg Lys Ala Glu Gin Tyr Leu Ala Ser Thr Gly He Ala Asp Thr Cys 

115 120 125 

Asn Phe Gly Ala Glu Ala Glu Phe Tyr Leu Phe Asp Ser Val Arg Tyr 

130 135 140 

Ser Thr Glu Met Asn Ser Gly Phe Tyr Glu Val Asp Thr Glu Glu Gly 
145 150 155 160 

Trp Trp Asn Arg Gly Lys Glu Thr Asn Leu Asp Gly Thr Pro Asn Leu 
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165 170 175 

Gly Ala Lys Asn Arg Val Lys Gly Gly Tyr Phe Pro Val Ala Pro Tyr 

180 185 190 

Asp Gin Thr Val Asp Val Arg Asp Asp Met Val Arg Asn Leu Ala Ala 
195 200 205 

' Ser Gly Phe Ala Leu Glu Arg Phe His His Glu Val Gly Gly Gly Gin 
210 215 220 

Gin Glu lie Asn Tyr Arg Phe Asn Thr Met Leu His Ala Ala Asp Asp 
225 230 235 240 

He Gin Thr Phe Lys Tyr He lie Lys Asn Thr Ala Arg Leu His Gly 

245 250 255 

Lys Ala Ala Thr Phe Met Pro Lys Pro Leu Ala Gly Asp Asn Gly Ser 

260 265 270 

Gly Met His Ala His Gin Ser Leu Trp Lys Asp Gly Lys Pro Leu Phe 

275 280 285 

His Asp Glu Ser Gly Tyr Ala Gly Leu Ser Asp He Ala Arg Tyr Tyr 

290 295 300 

He Gly Gly He Leu His His Ala Gly Ala Val Leu Ala Phe Thr Asn 
305 310 315 320 

Ala Thr Leu Asn Ser Tyr His Arg Leu Val Pro Gly Phe Glu Ala Pro 

325 330 335 

He Asn Leu Val Tyr Ser Gin Arg Asn Arg Ser Ala Ala Val Arg He 

340 345 350 

Pro He Thr Gly Ser Asn Pro Lys Ala Lys Arg He Glu Phe Arg Ala 

355 360 365 

Pro Asp Pro Ser Gly Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met 

370 375 380 

Ala Gly Leu Asp Gly He Lys Asn Arg He Glu Pro His Ala Pro Val 
385 390 395 400 
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Asp Lys Asp Leu Tyr Glu Leu Pro Pro Glu Glu Ala Ala Ser He Pro 

405 410 415 

Gin Ala Pro Thr Ser Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp 

420 425 430 

Thr Asp Phe Leu Thr Glu Ser Asp Val Phe Thr Glu Asp Leu He Glu 

435 440 445 

Ala Tyr He Gin Tyr Lys Tyr Asp Asn Glu He Ser Pro Val Arg Leu 

450 455 460 

Arg Pro Thr Pro Gin Glu Phe Glu Leu Tyr Phe Asp Cys 
465 470 475 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

cacaaaatcc ggcgaatcca 20 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 6 

ctgcaggcac ttaatcccaa 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

ccggcgagtt cggattcaaa gccgcattct tgg 

<210> 8 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ctccaagaat gc^ctttga atccgaactc gccgg 

<210> 9 
<211> 25 
<212> DNA 



2002-342287 



^-v: 47/ 




<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: primer 



<400> 9 



ctcccgggcg tcgacaagcg caacc 



25 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gccccggggt ggaagctaag tactc 25 

<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 11 



cgcccgggtt ccactgagcg tcagac 



26 
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^« 

<210> 12 

<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

gacccgggat cccgtcgttt tacaac 26 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

agatcggcgc ccataaattt c 21 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 
<400> 14 

ccccccgggg gtaactgcag ttcccgttgc 

<210> 15 
<211> 24 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

gtttggggtt ccgtcgaggt tggt 

<210> 16 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

cccccggggt tccaccagcc ttcttc 



<210> 17 
<211> 51 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 17 

cagaaaagtt gccatagatc gacaggtaat gctataatct gacaacgtcg c 51 

<210> 18 
<211> 51 
<212> DNA. 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

gcgacgttgt cagattatag cattacctgt cgatctatgg caacttttct g 51 

<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 



miiE# 2003-3056308 



#IB 2002-342287 



^-v: 51/E 



ggggtcgacg gatcgacagg taatgcatt 29 

<210> 20 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

ggggtcgacg gatccaccat gatggagga 29 

■tmo 
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[HI] 
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mm 
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1 
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pHMK2 

^Smal digestion ^Blunting 

I r- ' 

I Ligation 
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KpA 

^ PCR(Primer:iB5IJf|-^9,10) 
^ Smal digestion 
^ Ligation 




ailEJlf 2 0 0 3- 



3 0 5 6 3 0 8 
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[US] 



[1114] 



iB5iJ#-^5 



I PCRffrimcr: 
▼ iB5>J»#7.5) 



I PCR(Primen 
T E5I1»#6.8) 



TPCR(Primer: 

pNEL T mmmm.s) 

^Smal digestion ^Smal digestion 
I I 



^Ligati 
pNELAgls 



ion 



E5iJ»-^l1 — ► 
iB5"JMl2- 



/ 



I PCR(Primer: 
▼ iB5U»#ll,16) 



T 



elnA 



•ia5JJS-^l4 



I PCRCPrimer: 



J 



PCR(Primcr: 
ie5iJS-^l2,i4) 



pNEL 

^Smal digestion ^ Smal digestion 
' r- ' 

I Ligation 



pNELglnA14 
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